INTRODUCTION
In the study of adenylate cyclase systems, detergents are often used in the extraction and purification of the components. The detergents can have a significant effect on the activities and properties of the proteins. Sutherland et al. (1962) found, for example, that Triton inhibits the activity of -the adenylate cyclase derived from several cell types, whilst others have reported activation by non-ionic detergents [Johnson & Sutherland, 1973; McDonald, 1975; Perkins & Moore, 1971 ; for a review, see Neer (1978) ]. We have previously shown that the activity of the olfactory adenylate cyclase of the rat can be enhanced by non-ionic detergents (Shirley et al., 1987) , and we now report the use of the detergent Solulan .C-24, together with other activators of adenylate cyclase, as a probe for studying the mechanism of control of the cyclase catalytic unit by the G-protein.
MATERIALS AND METHODS
[ Olfactory membranes were prepared from male Wistar rats of about 200 g body weight, as previously described (Shirley et al., 1986) except that the sonication time was 3 s, and the 20000 g pellet was resuspended in phosphatebuffered saline (5 mM-sodium phosphate/1 54 mMNaCl, pH 7.5) and recentrifuged before use. Membrane preparations were stored on ice and assayed on the day of preparation. All preparations were tested with acetophenone (in the presence of 40 ,sM-GTP) and showed normal odour-activated cyclase activity.
Adenylate cyclase activity was assayed in a final volume of 80 #1 containing 50 mM-sodium phosphate buffer, pH 7.5, 1 mM-ATP, about 250 nCi of [a-32P]ATP, 3 mMMgCl2, 120 ,M-EGTA, 3 mm-cyclic AMP, I mM-isobutylmethylxanthine, creatine phosphate (6 mg/ml) and creatine phosphokinase (0.6 mg/ml). The assay mixture also contained guanine nucleotides or other activators as detailed in the text. Reactions were performed for 15-45 min at 30°C, stop;ped with 150,ul of HCl04, and 30 nCi ofcyclic [3H]AMP (internal standard) were added. Separation and counting of the product followed the two-column method of White & Karr (1978) . Protein was measured by the method of Hartree (1972) , using bovine serum albumin as standard.
RESULTS
Solulan activates the olfactory adenylate cyclase (Fig.  1) , which remains responsive to guanine nucleotide analogues, to forskolin and to AlF4-. At very low detergent concentrations, the activity is still stimulated by odour (in the presence of GTP), but this response is lost at, or just below, the activating concentration of detergent.
The activation occurs over a very narrow range of detergent-to-protein (or detergent-to-lipid) ratios (Fig.  2) Table 2 . Data shown are from a single experiment, representative of four, and the duplicate data points showed a coefficient of variation of 2 %.
The effect of Solulan is not reversible if the concentration is reduced by dilution, or by centrifugation and resuspension of the pellet in detergent-free buffer (Table 1 ). The cyclase activity of the membranes remains elevated and odour modulation is not re-established.
Membranes pretreated with Solulan show higher cyclase activity than untreated membranes, but the activity is lower than that of untreated membranes assayed in the same concentration of Solulan (Table 1 ). This effect is more marked at higher detergent concentrations. The supernatant from pretreated and centrifuged membranes (containing detergent) has no effect on untreated membranes, other than that attributable to the detergent itself.
The Solulan-induced activation of the cyclase system is highly synergistic with that of GTPyS, GPPNP, forskolin and AIF4; (Fig. 1 and Table 2 ). Solulan affects the stimulation by GTPyS by shifting the concentration of nucleotide necessary for half-maximal activation by more than one order of magnitude (Fig. 3) . A similar finding with another detergent has been recently reported by Anholt (1988) . Both with and without Solulan, the curves GTPyS can activa-e the cyclase system both temporarily and permanently . In the Membranes (about 500,ug of protein/ml) were incubated with activated pertussis toxin (50 jg/ml) in 50 mM-sodium phosphate, 10 mM-thymidine, 10 mM-ATP, 1 mM-GTP, 10 mM-MgC2, 1 mM-EDTA, 2 mM-dithiothreitol, 5 mMphosphoenolpyruvate, 20,ug of pyruvate kinase/ml and 50,uM-NAD+ at pH 6.8 for 30 min at 20 'C. For the controls, 'PBS' refers to membranes held in phosphatebuffered saline for 30 min at 30 'C, and 'buffer' refers to membranes held in ribosylation buffer without pertussis toxin for 30 min at 30 'C. The protein concentration is that measured before the ribosylation procedure. ' (Salomon et al., 1975) and ClGTPyS, plotted at 10 x (I/rate) for (Higashijima et al., 1987) . A concentration of ier than those obtained in the 1O 1tM-GTPyS in the cyclase assay gives maximal activity; cleotides (Table 4) . pretreatment with this concentration gives a very noticembranes with pertussis toxin and able permanent activation (Table 3) . A concentration ration whose response to odorant, of 20 nM-GTPyS in the assay induces more than halfntis very little changed (Table 4) . maximal activity, but pretreatment with this concenase activity is inhibited by ATP. tration of nucleotide results in little permanent activation sed by GTPyS. In the absence of of the enzyme. Thus, the rate of formation of perch inhibition (Fig. 4) (Jones & Reed, 1987) and one of these is a novel species. However, olfactory cyclase is insensitive to Na+ (C. J. Robinson, S. G. Shirley & G. H. Dodd, unpublished work) and has a high (0.1 mM) optimum concentration for GTP (S. G. Shirley, C. J. Robinson & G. H. Dodd, unpublished work) , which argue against a conventional dualregulated system (Cooper, 1983) . Also, pertussis-toxincatalysed ribosylation does not grossly affect system function (Table 4 ; Pace & Lancet, 1986 ) although with such a high level ofinhibition this might not be conclusive.. If the detergent over-rides an inhibition which is larger than the normal modulation of cyclase activity, then results from experiments employing detergent solubilization may need re-evaluation.
Solulan, at very low concentrations, has an effect on the olfactory cyclase activity which is not due to solubilization. This has proved useful in revealing some properties of the olfactory cyclase and G-protein.
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